The brain's default-mode network has been the focus of intense research. This study characterizes the defaultmode network activity in late-life depression and the correlation of the default-mode network activity changes with the white-matter hyperintensities burden. We hypothesized that elderly depressed subjects would have altered default-mode network activity, which would correlate with the increased white-matter hyperintensities burden. Twelve depressed subjects (mean Hamilton Depression Rating Scale 19.8 ± 4.1, mean age 70.5 ± 4.9) and 12 non-depressed, comparison subjects (mean age 69 ± 6.5) were included. Functional magnetic resonance imaging (fMRI) data were collected while subjects performed a low cognitive load, event-related task. We compared the default-mode network activity in these groups (including depressed subjects pre-and post-antidepressant treatment). We analyzed the resting connectivity patterns of the posterior cingulate cortex. Deconvolution was used to evaluate the correlation of resting-state connectivity scores with the white-matter hyperintensities burden. Compared with non-depressed elderly, depressed subjects pretreatment had decreased connectivity in the subgenual anterior cingulate cortex and increased connectivity in the dorsomedial prefrontal cortex and the orbito-frontal cortex. The abnormal connectivity was significantly correlated with the white-matter hyperintensities burden. Remitted elderly depressed subjects had improved functional connectivity compared to pretreatment, although alterations persisted in the anterior cingulate and the prefrontal cortex when remitted elderly depressed subjects were compared with non-depressed elderly. Our study provides evidence for altered default-mode network connectivity in late-life depression. The correlation between white-matter hyperintensities burden and default-mode network connectivity emphasizes the role of vascular changes in late-life depression etiopathogenesis.
Introduction
Late-life major depression is associated with emotional suffering, disability, suicide, and poor compliance with medical treatments (Charney et al., 2003) . The current understanding of late-life depression's neurobiology is based on findings from structural and functional neuroimaging studies. Structural changes include reduced gray matter volumes and increased white matter hyperintensities burden, which are the anatomical correlates of neurodegeneration and cerebrovascular disease, respectively (Greenwald et al., 1997) . Several studies have reported significant bilateral volume reductions of the anterior cingulate, frontal cortex, hippocampus and striatum (Greenwald et al., 1997; Kumar et al., 2000; Steffens et al., 2000; Ballmaier et al., 2004; Andreescu et al., 2008) . Increased whitematter hyperintensities burden has been reported in several studies (Greenwald et al., 1997; Alexopoulos et al., 2002; Butters et al., 2004) . Some (Alexopoulos et al., 2002) , but not all (Salloway et al., 2002) studies found that increased white-matter hyperintensities burden and decreased white matter integrity are associated with poor antidepressant treatment response. The increased white-matter hyperintensities burden is central to the vascular depression hypothesis, which posits that a single vascular lesion or an accumulation of lesions may disrupt prefrontal systems that mediate both mood and executive function (Alexopoulos et al., 1997; Krishnan et al., 1997) .
Positron emission tomography (PET) studies have described changes of the resting-state cerebral activity in elderly depressed subjects when compared with non-depressed control subjects (Kumar et al., 1993) , although these findings have not been replicated (Smith et al., 2009) . Recently, functional magnetic resonance imaging (fMRI) has been adapted to examine the connectivity of the defaultmode network, an organized functional network of several brain regions active during resting state and inhibited during the performance of active tasks (Raichle et al., 2001) . Analysis of resting state activity may enhance the understanding of the biological Psychiatry Research: Neuroimaging 194 (2011) 39-46 
